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(54) Waterbome coating and ink comprising ethoxylated acetylenic glycols having low dynamic 
surface tension 

(57) This invention relates to a waterbome coating and ink comprising as a surfactant ethoxylated acetylenic glycol 
compositions represented by the formula: 




wherein m and n are integers and the sum is from 4-12. 



CO 



0L 
LU 



Prlrtod by Xercoc (UK) Business Services 
2.16.7/3.6 




EP 0 897 744 A1 



Description 

FIELD OF THE INVENTION 

s [0001] This invention relates to a waterborne coating and ink comprising as a surfactant ethoxylated acetylenic gly- 
cols. 

BACKGROUND OF THE INVENTION 

10 [0002] The waterborne coatings and ink industries require surfactants that provide excellent surface tension reducing 
capabilities for substrate wetting. Equilibrium surface tension performance is important when the system is at rest End- 
users also need surfactants with good dynamic performance which is a measure of a surfactants ability to provide wet- 
ting under high speed application when coatings are spray applied or inks are printed. 

[0003] Traditional nonionic surfactant s such as aJkylaryl or alcohol ethoxylates, and ethylene oxide (EO)-propylene 
is oxide (PO) copolymers have excellent equilibrium surface tension performance but are generally characterized as hav- 
ing poor dynamic surface tension reduction. In contrast, certain anionic surfactants such as sodium diaikyl surfosucci- 
nates can provide good dynamic results, but these are very foamy and impart water sensitivity to the finished coating. 
[0004] Surfactants based on acetylenic glycols such as 2.4,7,9-tetramemyl-5-decyne-4,7-diol and its ethoxylates are 
known for their good balance of equilibrium and dynamic surface tension reducing capabilities with little of the negative 
20 features of traditional nonionic and anionic surfac ta nt s . The molecules, however, may not provide the very low surface 
tension reduction needed for the wetting of contaminated surfaces or low surface energy substrates. In those cases, 
end-users may require silicone or fluorocarbon based surfactants which may be costly, foamy, exhibit poor dynamic per- 
formance and often cause adhesion problems. 

[0005] The following patents and articles describe various acetylenic alcohols and their ethoxylates as surface active 
25 agents: 

[0006] US 3,268,593 discloses ethyleneoxide adducts of tertiary acetylenic alcohols represented by the structural for- 
mula 

H (QCH z CH z ) y 0 0 (CH Z CH Z ) X H 

35 

wherein R 1 and R4 are alky! radicals having from 3-10 carbon atoms and R2 and R 3 are methyl or ethyl and x 
and y have a sum in the range of 3 to 60, inclusive. Specific ethyleneoxide adducts include the ethyleneoxide adducts 
of 3-methyM -nonyn-3-ol; 7,10-dimethyl-8-hexadecyne-7,10-diol; 2,4,7, 9-tetramethyl-5-decyne-4,7-diol; and 
40 4.7-dimethyl-5-decyne-4,7-diol. Preferably, the ethyleneoxide adducts range from 3 to 20 units. The patentees point out 
that these ethyleneoxide adducts have outstanding wetting property and that the presence of the acetylenic bond in the 
hydrophobic chain increases water solubility and improves surfactant properties. As the oxyethylene chain link 
increases, both d emergency and amount of foam increase, and the wetting times decrease with increasing polyoxy eth- 
ylene chain length. 

45 [0007] US 4,1 1 7,249 discloses acetylenic glycols represented by the structural formula 



CH 3 CH, CH, 

I I I 

CH 3 -C=CH^CH 2 -CH.-C-Ch C-C-CHo-R 

I I 

OH OH 



55 wherein R is hydrogen or an alkenyt radical. The acetylenic glycols are acknowledged as having utility as surface 

active agents and they can be used as wetting agents, dispersants. antifoaming nonionic agents and viscosity stabiliz- 
ers. 

[0008] In an article, Schwartz, The Importa nce of Low Dynamic Surface Tension in Waterborne Coatings. Journal of 
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Coatings Technology (1992), there is discussion of surface tension properties in waterborne coatings and a discussion 
of dynamic surface tension in such coatings. Equilibrium surface and dynamic surface tension are evaluated for several 
surface active agents including the ethyl en eoxide adducts of acetylenic glycol, e.g., the 4,7-ethyleneoxide the 3.5 mole 
adduct of 2,4,7,9-tetramethyi-5-decyne-4.7-diol where the number of ethyleneaxide units ranges from about 1.3 to 30, 
5 as well as the acetylenic glycols themselves, and ethyleneaxide adducts of other aromatic and aliphatic alcohols, e.g., 
nonylphenol and lauryl alcohol. At a concentration of 0.1 % in distilled water, the dynamic surface tension ranges from 
a low of about 32 to a high of 72 dynes per centimeter. 

SUMMARY OF THE INVENTION 

10 

[0009] This invention pertains to a waterborne coating and ink comprising as a surfactant an ethoxylated 2,5.8,1 1- 
tetramethyl-6<Jodecyne-5,8-diol. The ethoxylated acetylenic glycol is represented by the formula: 

CH 3 CH 3 C„ 3 CH3 

CH 3 -CH-.CH r CH 2 -C-CsC-C-CH 2 -CH 2 -(!H-CH3 

H H 

25 



wherein m and n are integers and the sum is from 2-50. preferably 4-10. 
[001 0] TTiere are significant advantages associated with the inventive coating and ink and these advantages include: 

30 

the water borne coatings and inks having excellent resistance to water; 

the water borne coatings and inks may be applied to a variety of substrates with excellent wetting of substrate sur- 
faces including contaminated and low energy surfaces; 

35 

a reduction in coating or printing defects such as orange peel and flow/leveling deficiencies; 

the water borne coatings and inks have low volatile organic content thus making these surfactants environmentally 
favorable; and 

40 

the coating and ink being capable of high speed application. 
DETAILED DESCRIPTION OF THE INVENTION 

45 [001 1 ] The surfactants in the waterborne coating and ink of this invention are ethoxyfates of 2.5,8,1 1 -tetramethyt-6- 
dodecyne-5.8-diol. These ethoxyiates have an ability to decrease the surface tension of aqueous systems. The moles 
ethoxylate per mole of acetylenic glycol range from 2-50, preferably 3-10 and most preferably 4-7. When the moles 
ethoxylate ranges below the lower end of the scale, and when the ethoxylate ranges above the upper end of the scale, 
properties of the aqueous system may deteriorate. 

so [001 2] The coating and ink may be applied to a variety of substrates and these include metals, organic (eg. oil) con- 
taminated surfaces, plastics, composites, wood, glass, ceramics and other substrates that are printed or require a pro- 
tective/decorative coating. 

[0013] The ethoxyiates in the inventive coating and ink may be combined with other surface active agents, e.g.. dioc- 
tyl sodium sulfbsuccinate and ethoxylated alcohols, e.g., ethoxylated Cs. 12 alkyl phenols and higher (8-16) alkanols. 
55 Surfactant levels typically range from 50-90 parts ethoxylated acetylenic glycol composition per 10-50 parts conven- 
tional surfactant. 

[0014] Representative water based coating and ink formulations to which the ethoxylated acetylenic glycols may be 
added to form the inventive coating and ink are as follows: 
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Typical Water Based Coating Formulation 
[0015] 

5 0 to 50 wt% Pigment Dispersant/Grind Resin 

0 to 80 wt% Coloring Pigments/Extender Pigments/Anti-Corrosive Pigments other pigment types 

5 to 99.9 wt% Waterbome/Water Dispersfole/Water-solubJe Resins 

0 to 30 wt% Slip Additives/Antimicrobials Processing Aids/Defbamers 

0 to 50 wt% Coalescing or Other Solvents 
io 0.01 to 10 wt% Surfactant/Wetting Agent/Row and Leveling Agents 

Typical Water Based Coating Formulation 

[0016] 

15 

0 to 50 wt% Pigment Dispersant/Grind Resin 

0 to 80 wt% Coloring Pigments/Extender Pigments other pigment types 
5 to 99.9 wt% Waterbome/Water Dispersible/Water-soluble Resins 
0 to 30 wt% Slip Addrtives/Anti microbials Processing Aids/Defoamers 
20 0 to 50 wt% Coalescing or Other Solvents 

0.01 to 10 wt% Surfactant/Wetting Agent/Row and Leveling Agents 

[0017] The ethoxylated derivatives may be prepared in a manner similar to that used in producing the corresponding 
ethoxytated tertiary acetyl enic glycols which are homologs and analogs to the derivatives described herein. Typically 
25 these involve the reaction of an aliphatic Ketone with acetylene in the presence of potassium hydroxide followed by reac- 
tion with preselected molar levels of ethylene oxide. The outstanding surface tension reduction performance and other 
properties of the tetramethytdodecynediol ethoxytates are illustrated in the following examples. 
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EXAMPLE 1 

Comparative Evaluation of Surfactant Systems 



[0018] A series of aqueous systems were prepared for determining the effect of various surfactants on equilibrium 
and dynamic surface tension. Aqueous systems containing 0. 1 % of active surfactant were evaluated. In preparing the 
35 ethoxylated acetylenic glycols, ethylene oxide was reacted with the surfactant base glycol. The moles EO represents 
the number of moles ethylene oxide reacted per mole of base glycol. The results are as follows: 





0.1 wt% in Water Surface 
Tension, dynes/cm 


Surfactant Base Glycol 


Moles Ethyleneoxide Per 
Mole Glycol 


Equilibrium 


Dynamic 


104* 


1.3 


32 


35.1 


104 


3.5 


34 


37.3 


104 


10 


43.1 


46 


104 


30 


48.2 


50.2 


124** 


4 


26.7 


31.2 


124 


6 


26.6 


29.8 


124 


10 


29.6 


32.7 



* 104 is a designation for 2,4,7.9-tetramelhyl-5-decyne-4,7-diol soJd under the trade- 
mark Surfynol. 

**1 24 is a designation for 2,5,8.1 1 -tetramethyl-6-dodecyne-5,8-dioi. 
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[001 9] The above comparative studies confirms the superior wetting capabilities of the ethoxylated dodecynediol sur- 
factants, particularly at a level of about 6 moles (5-7) ethylene oxide over other high performance ethoxylated acetylenic 
glycol based surfactant s . In contrast to the ethoxylate of 2,4.7,9-tetramethyl-5-decyne-4,7-diol. the ethoxylated 
2,5,8,1 1-tetramethyl-6-dodecyne-5.8-diol surfactants imparted much lower equilibrium and dynamic surface tension at 
5 the lower ethoxylate levels. 



EXAMPLE 2 



[0020] To determine the effectiveness of the surfactant properties with other surfactant compositions, the ethoxylated 
10 derivatives of 2,5,8, 1 1 -tetramethyl-6-dodecyne-5,8-diol were mixed with other conventional surfactants. These included 
ethoxylated derivatives of nonyl phenol, acetylenic glycols and dioctylsodiumsulfosuccinate (DOSS). The results are 
shown in Table 2. 
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Table 2 





0.1 wt% in Water; Surface 
Tension, dynes/cm 


Surfactant Base Glycol 


Ratio Wt Parts 


Moles Ethyleneoxide Per 
Mote Glycol 


Equiltorium 


Dynamic 


124/CO730 a 


75/25 


6 


25.5 


30.2 


124/DOSS 


75/25 


6 


24.9 


27.7 


124/Surfynol420 b 


90/10 


6 


24.4 


27.3 


124/CO730 


75/25 


4 


25.4 


30.7 


124/DOSS 


75/25 


4 


25.5 


31.7 



(a) Nonyl phenol ethoxylate. 

(b) SirfynoJ 420 is a designation for the 1-3 mole ethoxylate.of 2,4,7,9-tetramethyl-5-decyne-4,7-dio). 



[0021] The above results show that favorable surfactant properties can be achieved by combining the ethoxylated 
derivative of 2,5,8,1 1 -tetramethyt-6-dodecyne-5,8-diol with conventional surfactants. The results appear to show some 
synergism in that considerably lower equilibrium and dynamic surface tension results were obtained with the admixture 
35 than were obtained with the ethoxylated derivative alone. 

Claims 

1 . A waterborne coating comprising as surfactant an ethoxylated acetylenic glycol composition with the formula: 



40 



45 



50 



CH 



I 9*3 
5C-C-C 



CH-, 



CH3-CH-CH 2 -CH 2 -C-C5C-C-CH 2 -CH 2 -CH-CH 3 




wherein m and n are integers and the sum is from 2-50. 

2. Coating according to Claim 1 wherein the sum of m plus n is from 3-10. 

3. Coating according to Claim 1 wherein the sum of m plus n is 4-7. 



5 



EP0897744A1 



Coating according to Claim 1 wherein the ethoxylated acetylenic glycol composition is admixed with a further sur- 
factant selected from the group consisting of an ethoxylated derivative of a C^^ alkyi phenol and dioctytsodium- 
suHosuccinate. 

Coating according to Claim 4 wherein the ethoxylated acetylenic glycol composition is admixed with a Cs_ 12 alkyl 
phenol in a weight ratio of from 50-90 weight parts ethoxylated acetylenic glycol composition per 1 0-50 weight parts 
to C5-12 a,kvl Phenol. 

Coating according to Claim 4 wherein the ethoxylated acetylenic glycol composition is admixed with dioctylsulfo- 
succinate in a weight ratio of from 50-90 weight parts ethoxylated acetylenic glycol composition per 10-50 weight 
parts dioctylsodiumsutfosuccinate. 

Coating according to any of the preceeding claims wherein the coating is an ink. 
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